this species in the present study according to the revision of the genus Plautia 1 , although the scientific name, Plautia crossota stali has been used for several years.
Insects were reared on raw peanuts and dry soybeans with water supplemented with 0.05% sodium L-ascorbate and 0.025% L-cysteine 2 . The corpus allatum-corpus cardiacum complex with a small piece of aorta was taken from reproductively active adults through a hole made in the neck membrane, and incubated in a group of 5-10 complexes in 50 l of the minimum essential medium (with Hank's salt, without L-glutamate and sodium bicarbonate, added 20 mM of HEPES and 5 ppm of TWEEN 80, adjusted to pH 7.2) in a glass tube (6 mm i.d. and 30 mm long). After about 6 h of incubation at 30 °C, the medium was extracted with 50 l of hexane three times. The pooled hexane layers containing CA product were stored at -20 °C until used.
A total of 50 l of the hemolymph was collected from reproductively active females. Hexane extract of hemolymph samples was applied to a mini-column containing neutral alumina (activity III). After washing with 10% diethyl ether in hexane, the JH fraction was eluted with 50% diethyl ether, dried under a slow stream of nitrogen, and re-dissolved in a small volume of toluene. An aliquot was subjected to GC-MS analyses.
Bioassay for juvenilizing activity
2 . An aliquot of 1 l of hexane solution containing test compound was applied to the dorsal side of the abdomen of last (5th) instar nymphs on the day or following day of the 4th ecdysis. After the next ecdysis, the length of forewing and scutellum as well as the width of pronotum were determined using an ocular micrometer of a dissecting microscope. Juvenilizing activity was assessed by degree of reduction in forewing and scutellum lengths relative to the width of the pronotum, based on 7-14 individuals for each dosage. The lengths of the forewing and the scutellum were reduced in the nymph-adult intermediate induced by applications of test compounds with juvenilizing-activity.
1. Liu, Q. & Zheng, L. Entomotaxonomia 16, 235-248 (1994) .
2. Kotaki, T. J. Insect Physiol. 42, 279-286 (1996) .
Synthetic procedure
Construction of JH molecular library (7 and 8)
2) Epoxidation 9 7 and 8
Darzens reaction of 9: synthesis of methyl 3-(4,8-dimethylnona-3,7-dienyl)-3-methyloxirane-2-carboxylate. To a mixture of potassium t-butoxide
and THF (1 mL), E-and Z-6,10-dimethyl undeca-5,9-dien-2-one (9) (288 mg, 2 mmol) was added. After the stirring for 15 min, methyl chloroacetate (238 mg, 2.2 mmol) was added to the mixture. Synthesis of biepoxide mixture 7 and 8. To a mixture of the resulting mono-epoxide described above (130 mg, 0.5 mmol) in CH 2 Cl 2 (25 mL) and 5% aq NH 3 (10 mL) was added 3-chloroperbenzoic acid (ca. 70%, 86 mg, 0.71 mmol) at 0 o C. The mixture was stirred for 1 h, partitioned with brine (20 mL) and ethyl acetate (20 mL), and extracted. 199.5, 136.4, 131.4, 124.1, 122.4, 64.1, 63.5, 39.6, 38.3, 26.5, 25.6, 23.3, 17.6, 17.2, 16.0 
Synthesis of (2R,3S)-14a and (2S,3R)-14b.
(2R,3S)-14a. To a solution of (2R,3S)-aldehyde 13a (3.44 g, 14.6 mmol) in t-BuOH-H 2 O (5:1; 250 mL) was added 2-methyl-2-butene (12 mL, 117 mmol), 136.2, 131.4, 124.2, 122.7, 62.6, 58.6, 52.2, 39.6, 37.8, 26.6, 25.7, 23.5, 17.7, 16.2, 16.0 (2S,3R)-14b. According to the same procedure described above, (2R,3S)-14b (2.4 g, 53%, 2 steps) was synthesized from 13b (4.0 g, 16.9 mmol). Analytical data of (2R,3S)-14b were identical with those of (2R,3S)-14a except for the sign of optical rotation:
Synthesis of chiral bisepoxides 10a-10d (50 mL×3). The combined organic layers were dried over anhydrous MgSO 4 and filtered. The filtrate was concentrated under reduced pressure. The residue was purified by silica gel column chromatography (hexane/ethyl acetate = 10/1, 4/1, then 3/2) to give the desired chiral 10,11-diol 15a-15d containing other minor 10,11-diols, and the 6,7-diols, and recovery of starting monoepoxides
14a-d.
Product Yields of the epoxide forming process were summarized in Table S1 . The diastereomeric ratios of the resulting diols 15a-15d were determined after the conversion to the bisepoxides 10a-d and their chiral HPLC analyses as shown in the next page. The regioselectivities (10,11-diol:6,7-diol, ca. 1:1~1:2) observed were lower than those of the dihydroxylation of farnesol and the related molecules 1,2
. We carefully examined the reaction conditions and found that the product ratio of the 6,7-diols were increased even at the lower temperature. These details will be reported in due course. a 15a: other 10,11-diols = 89:11. b 15b:other 10,11-diols = 91:9. c 15c: other 10,11-diols = 87:13. d 15d : other 10,11-diols = 93:7. The product ratios of 15a-15b were determined after conversion of the 10,11-diols to the corresponding bisepoxides 10a-10d, followed by their chiral HPLC analysis (Table S2 in 
General procedure for the synthesis of bisepoxides 10a-10d.
To a mixture of 10,11-diol 15 (126 mg, 0.42 mmol) and pyridine (1.35 mL, 16.8 mmol) in CH 2 Cl 2 (13.5 mL) was added mesyl chloride (0.33 mL, 4.3 mmol) at 0 o C. The mixture was stirred at room temperature for 4 h and extracted with CH 2 Cl 2 (13.5 mL).
The organic layer was washed with saturated aq CuSO 4 (20 mL×2), H 2 O (20 mL×2), and brine (20 mL×2), dried over anhydrous MgSO 4 , and filtered. The filtrate was concentrated under reduced pressure to give the corresponding mesylate. The crude mesylate was subjected to the next step without further purification. To a solution of the crude mesylate in MeOH (27 mL) was added K 2 CO 3 (673 mg, 4.87 mmol). The suspension was stirred vigorously for 30 min and filtered through a thin Florisil pad.
The filtrate was concentrated under reduced pressure. The residue was partitioned with hexane (10 mL) and H 2 O (20 mL) and extracted with hexane (30 mL×3). The combined organic layers were dried over anhydrous MgSO 4 and filtered. The filtrate was concentrated under reduced pressure. The residue was purified by silica gel column chromatography (hexane/ethyl acetate = 30/1, 10/1, then 5/1) to give the corresponding bisepoxides 10a-10d. The product yields were given for the diastereomeric bisepoxide mixtures. Table S2 .
Starting materials
Product ratio of bisepoxides 10a-10d a Product ratio was determined by chiral HPLC analysis (Fig. S8) . d Product yields for the 2 steps.
A part of the resulting bisepoxide was purified under the chiral HPLC condition (0.5% EtOH/hexane, Fig. S5 ). Analytical data for the optically active 10a-10d are as follows. 168.7, 135.3, 123.8, 63.4, 62.0, 58.4, 57.3, 51.4, 37.9, 36.8, 27.9, 24.9, 23.7, 18.9, 16.2, 15.9 168.7, 135.3, 123.8, 63.4, 62.0, 58.4, 57.3, 51.4, 37.9, 36.8, 27.9, 24.9, 23.7, 18.9, 16.2, 15.9 (D) Chromatogram for the epoxidation product (major isomer: 10d). Each product ratio was summarized in Table S2 in P10. 
